Operational Evaluation of High-Throughput
Community-Based Mass Prophylaxis
Using Just-in-Time Training
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J D MPS? Community-based mass prophylaxis is a core public health operational com-
W X P Db petency, but staf ng needs may overwhelm the local trained health workforce.

Just-in-time (JIT) training of emergency staff and computer modeling of
workforce requirements represent two complementary approaches to address
this logistical problem.

Multnomah County, Oregon, conducted a high-throughput point of dispens-
ing (POD) exercise to test JIT training and computer modeling to validate POD
staf ng estimates. The POD had 84% non-health-care worker staff and pro-
cessed 500 patients per hour. Post-exercise modeling replicated observed staff
utilization levels and queue formation, including development and amelioration
of a large medical evaluation queue caused by lengthy processing times and
understaf ng in the rst half-hour of the exercise.

The exercise con rmed the feasibility of using JIT training for high-through-
put antibiotic dispensing clinics staffed largely by nonmedical professionals.
Patient processing times varied over the course of the exercise, with important
implications for both staff reallocation and future POD modeling efforts. Overall
underutilization of staff revealed the opportunity for greater ef ciencies and
even higher future throughputs.
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Community-based mass prophylaxis is a core opera-
tional competency of public health agencies, but staff-
ing needs for these dispensing campaigns are dif cult
to predict and may overwhelm the local trained health
workforce.! ® The 2001 U.S. anthrax attacks led public
health authorities to dispense thousands of antibiotic
courses along the Eastern seaboard over a multiweek
period, but larger-scale attacks or outbreaks of commu-
nicable diseases like in uenza may require much more
rapid mobilization of the public health workforce.* ©
Recent statewide exercises have documented success
in receiving, distributing, and dispensing the contents
of the Centers for Disease Control and Prevention
(CDC) Strategic National Stockpile (SNS), though to
date the dispensing rates attained and total exercise
throughputs have remained relatively low (i.e., in the
range of 200 to 300 patients per hour).”

Just-in-time (JIT) training is now considered a critical
element of emergency mobilization for interventions
like mass prophylaxis, where there is a rapid surge in
workforce requirements for tasks that may be proto-
colized.*®? Such high-consequence, low-probability
operations may not justify full, pre-event training and
exercising of community health professionals; may
require a far greater workforce than exists in avail-
able medical and allied health professionals; and may
require event-speci ¢ responses that necessitate staff
training regardless of prior preparedness. Computer
modeling of dispensing site operations has been used
to help determine ef cient staf ng levels for training
exercises, but validation of these models for operational
use has been hindered by a lack of published process-
ing time data.®

Multnomah County, Oregon, conducted a mass pro-
phylaxis exercise that combined JIT training of largely
nonmedical staff with high- ow patient processing in
a point of dispensing (POD) clinic also known as a
module in the health department s plan.** This POD
would be one of 30 planned throughout the county to
accomplish a larger command post-exercise objective
of dispensing medicine to more than 300,000 people
in 24 hours (i.e., each POD operating at approximately
417 people per hour).***® The goal of the exercise was
to meet or exceed the highest productivity expectations
of the planned modules and analyze the process to
make further improvements and project productivity
rates under other conditions.

This exercise represented the rst documented
SNS exercise of a high-capacity mass prophylaxis clinic
combining JIT training of largely nonmedical staff
and queuing analysis based on detailed process time
measurement, time-lapse video analysis, and computer
modeling.
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METHODS

Background and exercise planning

A previous year s mass vaccination exercise (2004)
successfully deployed a standardized POD module of
a de ned layout, triage and medical evaluation pro-
cess, and recommended staf ng levelst® (Figure 1). All
staff were medical/health professionals. The module
throughput rate for that exercise was 300 individual
patients per hour using conservative medical standards
that would minimize the chances of administering a
vaccine or medicine that would harm the patient.

Two PODs were set up in Multnomah County as
part of a larger series of state and county exercises
conducted from November 1 3, 2005 one at Benson
Polytechnic High School and the other at Portland
State University (PSU). All data here refer to the
Benson exercise only, as the PSU exercise failed to
generate suf cient volunteer patients and staff to test
the POD system. The Benson POD was set up in an
approximately 12,000-square-foot gym with retracted
bleachers (about three times the size of a standard
high school basketball court).

The exercise scenario involved a hypothetical aerosol
pneumonic plague exposure requiring large-scale anti-
biotic prophylaxis.®**1718 A small cadre of POD leaders
was briefed on the scenario less than 24 hours before
operations. Staff consisted of mostly nonmedical pro-
fession high school student volunteers who were given
JIT training within the hour before operations began.
Two hours of operations included approximately one
hour at maximal capacity (Figure 2). The exercise
concluded with one hour of takedown and debrie ng.
JIT training comprised an overview of the entire POD
setup and process, followed by focused instruction on
procedures and protocols for ve stations: Greeting,
Entry, Triage, Medical Evaluation, and Dispensing.
Activities at each station and initial recommended and
allocated staff are listed in Figure 3.

Because the volunteer patients were all high school
students, demographically representative script cards
were distributed with the request that the students act
out the brief set of characteristics listed on those cards
(gender, age, allergies, medical history, and symptoms)
to better represent a general population of Multnomah
County. All patients underwent triage at the Medical
Screening 1 station; only those with scripts portraying
allergy or other medical contraindication to prophy-
laxis medications were sent to medical evaluation at
the Medical Screening 2 station. A subset of volunteer
staff was cross-trained to allow reassignment during
clinic operation.

Staff recorded the time on patient intake forms
at ve points in the process in one-minute intervals.
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Figure 1. Point of dispensing clinic ow
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Watches were synchronized prior to exercise initiation.
High-resolution video cameras captured clinic activ-
ity including queue formation. Exercise leaders were
instructed to respond to perceived bottlenecks by real-
locating staff to areas experiencing queue formation.

Data analysis and computer modeling

Two methods were used to calculate station-speci ¢
processing times. First, interstation routing times
were used to approximate the combination of wait-
ing time at station i and processing time at station i-1
(because time stamps were applied at the start of each
encounter). For the speci c station that experienced
large queues (i.e., Medical Evaluation), review of the
time-stamped exercise video permitted estimation of
per-patient processing time.

We used a goodness-of- t Chi-square test from the
Input Analyzer function of the Arena simulation soft-
ware package®® to assess whether the distribution of
arrivals to the POD constituted a Poisson process, which
is the default assumption of standard modeling tools.
Estimated staff utilization the average percentage of
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time that a staff member is busy with a patient and
recommended optimal staf ng levels for a target of
85% utilization were calculated with a custom-built
model created using Queuing Toolpack software,® a
free add-on to Microsoft® Excel. These calculations
were based on two station-speci ¢ data elements: the
patient arrival rate and the estimated service time.

RESULTS

Exercise
The design and physical layout of the Benson POD
matched the Multnomah County health department
plan, but the staf ng assigned during the exercise
differed from expert-recommended levels. Fewer staff
were placed at the Medical Evaluation (Medical Screen-
ing 2) station due to a shortage of quali ed individuals
at the time of the exercise, and fewer ow/pedestrian
traf ¢ monitors were employed. In contrast, more
staff than recommended in the plan were placed at
the Greeting/Education and Medicine Dispensing
stations (Figure 3).
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